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DECLARATION 



Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 



Sir: 

I, Kent Weinhold, do hereby declare and state as follows: 

1 . I hold the position of Professor with tenure in the Department of Surgery and Associate 
Professor in the Department of Immunology at Duke University, Durham, North Carolina. I 
have held these positions for one and two years, respectively. 

2. From September 1984 through present day, the major portion of my research efforts have 
been focused on the Human Immunodeficiency Virus type 1 (HIV-1). These efforts have 
included: (1) pre-clinical development of anti-retroviral drugs, (2) development, 
immunologic testing and clinical evaluation of preventive AIDS vaccine strategies and (3) 
various aspects of HIV-1 immunopathogenesis. A copy of my curriculum vitae is attached. 

3. I have reviewed the disclosure and claims of the above-identified application. I have also 
reviewed the Office Action dated September 8, 1999, and thus I am aware that the Examiner 
has taken the position that, in 1991, it would not have been predictable on the basis of the 
data provided in the application that targeting CD44 in mononuclear phagocytes would affect 
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HIV infection in a patient. The Examiner also appears to have taken the view that the 
application does not include sufficient detail to have permitted one to actually use the 
treatment method claimed. I respectfully disagree for the reasons set fqrth below. 

4. The invention described and claimed in the above application results from Applicants' 
finding that CD44 (the hyaluronate receptor) facilitates HIV infection in human cells. 
Applicants report in the application that when CD44 is blocked by binding to an anti-CD44 
antibody, there is a 40-80% reduction of HIV infection/expression in human monocytes and 
tissue macrophages in vitro. Applicants also report that the natural ligand of CD44, 
hyaluronate or hyaluronic acid, inhibits infection/expression up to 85%. In contrast, 
chondroitin sulfate, a polyanion that does not bind CD44, reportedly has little if any 
inhibitory activity. 

The Examiner states in the September 8 Office Action that it was well known that cellular 
CD4 is the predominant membrane protein that interacts with HIV. Indeed, Applicants 
acknowledge in their application that in vitro studies had demonstrated that HIV infects 
human lymphocytes and mononuclear phagocytes by way of adherence of the virus gpl20 to 
cellular membrane CD4. Applicants point out, however, that while anti-CD4 antibodies 
block HIV infection, this is usually not complete and that auxiliary cellular receptors and 
pathways for HIV infection had been postulated but not demonstrated. Based on Applicants' 
data, CD44 is one such auxiliary cellular pathway. 

The ability to block HIV infection of mononuclear phagocytes using CD44 blocking 
agents is of obvious significance. Human mononuclear phagocytes (monocytes and 
macrophages) are critical cells in the initial phase of HIV infection in vivo, and in the spread 
of infection from cell-to-cell once infection is established. Most new infections involve 
preferential infection with monocytotropic (non-syncytium-inducing) strains of HIV. 
Researchers have noted the critical importance of mononuclear phagocytes and 
monocytotropic strains of HIV in the transmission and spread of HIV infection. Despite the 
existence of several different quasi-species of HIV in infected individuals, monocytotropic 
strains are preferentially transmitted in vivo to mononuclear phagocytes (see citations 1 and 
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2 — copies attached). The virus infects monocytes and macrophages along paths of infection, 
and these cells are critical for spread of the virus throughout the body. Strategies using anti- 
CD44 treatments would therefore target these critically important cell types. Mononuclear 
phagocytes are concentrated in the mucosa (for example, the vaginal and bowel mucosa) and 
thus are important target cells. Fortunately, from a therapeutic standpoint, these target cells 
are readily accessible. That is, the CD44 blocking agent can be administered topically to the 
mucosal surface or, for example, within a condom. In this regard, the application makes 
specific reference to loco-regional (for example, intravaginal) administration. Alternatively, 
the blocking agent can be administered parenterally. 

5. The concept underlying the invention is a straightforward one. That being the case, I see 
little reason to doubt the effectiveness of the approach, given the results obtained in vivo and 
described in the application. I am aware, as indicated above, that the Examiner has a 
different view but I do not find anything in the September 8, 1999 Office Action that would 
provide basis for the Examiner's skepticism. 

The strategy proposed by Applicants can be expected to be effective for several reasons, 
(a) These treatments would target a novel pathway, the CD44-hyaluronate path. No other 
anti-HIV treatments are directed to this, (b) The treatments would be aimed at the most 
important cell for primary infection with HIV and for spread of the infection in vivo (the 
mononuclear phagocyte), (c) There are numerous examples of successful use of antibody or 
soluble receptor therapy in human disease. This includes use of anti-tumor necrosis factor 
antibody or soluble receptor for treatment of inflammatory diseases such as rheumatoid 
arthritis or inflammatory bowel disease (see citations 3-5 — copies attached). Likewise, anti- 
CD44 antibody has been successfully used to reduce inflammation in mice with arthritis (see 
citation 6 — copy attached). Thus, there is good precedent to indicate that these strategies will 
be useful in treatment of HIV infection in humans. 

6. Many different standard techniques could be used to identify agents (other than those 
specifically described in the application) that could be used to block CD44 (and thus block 
HIV infection). Among these standard techniques are (a) enzyme-linked microplate assays to 
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assess binding of agents to solid phase CD44, and (b) flow cytometric measurement of 
CD44-specific binding to CD44-expressing cells. These assays are in routine use and have 
been since April of 1991, and they lend themselves to high throughput .screening procedures. 

I hereby declare that all statements made herein of my knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Further, declarant sayeth not. 
Signed this r^ffi"fcT day of 
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